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National R&D Funding Patterns




Figure 1. The national R&D effort
Expenditures for R&D in 1999 = $247.0 billion (preliminary)

By source 26.7% 68.5% E 1.6%
[ ] Federal Government [ ] Industry [l Universities & colleges [] other nonprofit institutions
By performer | 7.0% 76.1% m: 2.9%
By character of work 16.3% 22.9% 60.8%
[ ] Basic research [ ] Applied research [] Development
Employed FTE R&D scientists and engineers in 1995 = 988,700 (est.)
By sector [4.5%) 82.4% 12.2% 0.9%
[ ] Federal Government [ ] Industry [l Universities & colleges [] Other nonprofit institutions
0 20 40 60 80 100

NOTES: Details may not total 100 because of rounding. R&D funds for Federally Funded Research and Development Centers are included in their affiliated sectors.

SOURCES: National Science Foundation, Division of Science Resources Studies, Research and Development in Industry 1997, NSF 99-312 (Arlington, VA, 1999);
Academic Research and Development Expenditures, Fiscal Year 1997, NSF 99-336 (Arlington, VA, 1999); Federal Funds for Research and Development: Fiscal Years
1997, 1998, and 1999, NSF 99-333 (Arlington, VA, 1999).
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Figure 2. National R&D expenditures, funders, and performers, by character of work: 1999

Billions of constant 1992 dollars

140
120 - R&D expenditure trends
Percent 100 |-
100 o6 r Development
60
10 Applied research
20 -
80 ] L Basic research
T T S T S TS R

0
- 1980 1982 1984 1986 1988 1990 1992 1994 1996 1999 —

60
I Il Federal
[T Industry

| [ ] Universities |_
20 e T e S NN,

[ ] other nonprofit
0 a_a 1— m . _l_\ 1

Development Applied research Basic research Development Applied research Basic research
Source of funds Performing sector
NOTE: Funds for Federally Funded Research and Development Center performers are included in their affiliated sectors.
8 ess than 1 percent.

SOURCES: National Science Foundation, Division of Science Resources Studies, Research and Development in Industry 1997, NSF 99-312 (Arlington, VA, 1999);
Academic Research and Development Expenditures, Fiscal Year 1997, NSF 99-336 (Arlington, VA, 1999); Federal Funds for Research and Development: Fiscal Years
1997, 1998, and 1999, NSF 99-333 (Arlington, VA, 1999).

40
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Figure 3. Federal R&D funding, by budget function

Billions of constant 1992 dollars

50 - Nondefense
14 70 M
T - /__
12 55 P Nondefense
B 10
10 0 I ! I I I I
L 1985 1987 1989 1991 1993 1995 1997 2000
8
Health B T T P
6
4
2
! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

NOTES: “Other” includes all nondefense functions not separately graphed, such as agriculture and transportation. The 1998 changes in general science and in
energy reflect a reclassification of programs.

SOURCES: National Science Foundation, Division of Science Resources Studies, Federal Funds for Research and Development: Fiscal Years 1997, 1998, and 1999,
NSF 99-333 (Arlington, VA, 1999), Federal R&D Funding by Budget Function: Fiscal Years 1998-2000, NSF 00-303 (Arlington, VA, 1999); and Executive Office of the
President, Office of Management and Budget.
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Figure 4. Federal R&D budget authority, by function: FY 2000

Total R&D

Health 21%

Other 4%

General science 7%

Energy 2%
Environment 3%

Space 11%
Agriculture 2%

Basic research
Defense 6%
Agriculture 4%

Health 47%
Space 10%

Environment 1%
Energy 0.25%

General science 26%

Other 5%

SOURCE: National Science Foundation, Division of Science Resources Studies, Federal R&D Funding by Budget Function: Fiscal Years 1998-2000, NSF 00-303 (Arlington, VA, 1999).
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Figure 5. Federal obligations, by type of activity Total obligations for R&D and

(Millions of dollars) R&D plant in FY 2000 = $77.2 billion
Basic research Applied research Development Defense Nondefense

' Constant Constant Constant R&D plant f=-- - R&D plant
Fiscal | cyrrent 1992 Current | 1992 Current 1992 0.1% 5%

Year dollars dollars dollars dollars dollars dollars Development
1987 | 8942 | 10,783 8998 | 10,850 | 37,313 | 44,993 24%
1988 | 9,474 | 11,040 9,177 | 10,691 | 38,119 | 44,423
1989 | 10,602 | 11,854 | 10,164 | 11,364 | 40,641 | 45439 . Applied
1990 | 11,286 | 12,116 | 10,337 | 11,097 | 41,937 | 45,021 Development DOD 45% research
1991 | 12,171 | 12,528 | 11,798 | 12,144 | 37,327 | 38,422 88% 31%
1992 | 12,490 | 12,490 | 12,001 | 12,001 | 41,102 | 41,102
1993 | 13,399 | 13,054 | 13,491 | 13,144 | 40,424 | 39,384 .

1994 | 13523 | 12,865 | 13,888 | 13,211 | 39,824 | 37,885 Anplied Basic h
1995 | 13877 | 12,891 | 14557 | 13523 | 39,752 | 36,927 ppled) | researc

research 9% 40%
1996 | 14,464 | 13178 | 13,796 | 12,569 | 39,393 | 35,892 3 -

1997 | 14,942 | 13361 | 14423 | 12898 | 40,461 | 36,184 | Basic feseagg/h =" -
1998 | 15,613 13,796 15,309 13,528 40,981 36,202 °
1999 | 17,367 15,149 16,455 14,353 41,530 36,239 KEY: DOD = Department of Defense; DOE = Department of Energy;

2000 18:209 15,573 16,470 14,085 40,425 34,581 HHS = Department of Health and Human Services; NASA = National Aeronautics
and Space Administration; NSF = National Science Foundation.

NOTE: R&D plant (not shown in table) was estimated at $2.1 billion in FY 2000.

SOURCES: National Science Foundation, Division of Science Resources Studies, Federal Funds for Research and Development: Fiscal Years 1998, 1999, and 2000,
NSF 00-317 (Arlington, VA, 2000); and Office of Management and Budget, unpublished tabulations.
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Figure 6. Federal R&D obligations, by selected agency
Billions of constant 1992 dollars

50

40
16
[ 30|
14 af —
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al DOE TTToT
0 NS E e —————————————————ttt R
0 L \USDA ! ! ! ! ! ! ! ! ! ! ! !
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Fiscal Year

KEY: DOD = Department of Defense; HHS = Department of Health and Human Services; NASA = National Aeronautics and Space Administration; DOE = Department of
Energy; NSF = National Science Foundation; USDA = U.S. Department of Agriculture.

SOURCES: National Science Foundation, Division of Science Resources Studies, Federal Funds for Research and Development: Fiscal Years 1998, 1999, and 2000,
NSF 00-317 (Arlington, VA, 2000); and Office of Management and Budget, unpublished tabulations.
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Figure 7. Sources of academic R&D funding, by sector

Percent of funding
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Federal Government

All non-Federal sources

Industry

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

SOURCES: National Science Foundation, Division of Science Resources Studies, Academic Research and Development Expenditures: Fiscal Year 1997, NSF 99-336
(Arlington, VA, 1999); and annual series.
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Figure 8. Academic R&D expenditures, by source of funds

(Millions of current dollars)

Other
Federal State & nonprofit

Year Total Govt. local govt. Industry U&C institutions
1985 9,687 6,064 752 560 1,617 694
1986 10,928 6,712 915 700 1,869 732
1987 12,153 7,343 1,023 790 2,168 828
1988 13,463 8,193 1,106 872 2,356 935
1989 14,977 8,991 1,224 994 2,698 1,071
1990 16,286 9,638 1,324 1,127 3,006 1,191
1991 17,585 10,234 1,474 1,204 3,367 1,307
1992 18,818 11,092 1,491 1,279 3,547 1,409
1993 19,951 11,956 1,559 1,360 3,589 1,486
1994 20,966 12,618 1,544 1,415 3,818 1,571
1995 22,098 13,297 1,676 1,481 4,035 1,609
1996 22,962 13,802 1,795 1,596 4,155 1,614
1997 24,188 14,420 1,883 1,700 4,495 1,690
1998 25,735 15,077 1,928 1,870 4,999 1,861

U&C = Universities and colleges

NOTE: Details may not add to totals because of rounding.

1998 Expenditures

Federal Government 59%

Industry
7%

Universities and
State & local govt. 7% colleges 19%

Other nonprofit 7%

SOURCES: National Science Foundation, Division of Science Resources Studies, Academic Research and Development Expenditures: Fiscal Year 1997, NSF 99-336 (Arlington, VA: 1999);
and Academic Research and Development Expenditures: Fiscal Year 1998 [Early Release Tables].
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Figure 9. Academic R&D expenditures, by field

(Millions of current dollars)

Field 1990 1992 1994 1996 1997 1998

Total 16,286 | 18,818 | 20,966 | 22,962 | 24,188 | 25,735
Physical sciences 1,807 2,055 2,160 2,235 2,347 2,440
Mathematics 222 248 280 286 287 308
Computer sciences 515 555 645 688 708 754
Environmental sci. 1,069 1,242 1,391 1,482 1,523 1,615
Life sciences 8,725 | 10,196 | 11,447 | 12,688 | 13,498 | 14,547
Psychology 253 329 356 376 389 437
Social sciences 703 815 950 1,090 1,101 1,121
Other sciences 336 315 388 417 504 460
Engineering 2,656 3,062 3,349 3,699 3,831 4,054

Mathematics/
computer
sciences 4%

Physical sciences 9%

Engineering 16%
Environmental

Other sciences 2% sciences 6%

Social sciences 4%
Psychology 2% Life
sciences

57%

1998

NOTES: Details may not add to totals because of rounding. Life sciences
includes medical, biological and agricultural sciences.

SOURCES: National Science Foundation, Division of Science Resources
Studies, Academic Research and Development Expenditures: Fiscal Year
1997, NSF 99-336 (Arlington, VA: 1999); and Academic Research and
Development Expenditures: Fiscal Year 1998 [Early Release Tables]
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Figure 10. Academic R&D expenditures, by selected field

Millions of constant 1992 dollars

7,000
L e Medical sciences
000 [
L
8000 [ Biological sciences
B o= e Engineering
3,000 |
T Physical sciences
2,000 (R e e ) )
r —-——---- Agricultural sciences
o Environmental sciences
1,000 [r--oo-eeeeaze e e Social sciences
1ttty S N U S S U g o S s P P Computer sciences
[ 20— Psychology
oL . . X X i . . i : X __Mathematical sciences

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

SOURCES: National Science Foundation, Division of Science Resources Studies, Academic Research and Development Expenditures: Fiscal Year 1997, NSF 99-336
(Arlington, VA: 1999); and Academic Research and Development Expenditures: Fiscal Year 1998 [Early Release Tables].
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Figure 11. Percent of academic R&D which is federally financed, by field

Percent federally financed

70
68 |- (Percent federally financed)
[ ‘/\/\ Field 1980 | 1990 | 1995 | 1998
66 i Total science & engineering 67.6 59.2 60.2 58.6
3 Total science and engineering .
- \ Total sciences 67.4 59.5 60.2 58.7
64 1 Physical sciences 81.9 72.8 72.7 711
L \ Mathematical sciences 78.4 72.6 73.5 69.0
62 L Computer sciences 70.4 66.5 70.9 68.6
i \/\ Environmental sciences 73.1 63.7 67.1 66.1
60 |- Life sciences 649 | 583 | 584 57.1
r \/ \ Psychology 73.3 64.8 67.6 68.0
58 Social sciences 53.8 322 38.1 37.3
L Other sciences 53.6 411 44.9 38.8
56 \7 Engineering 68.6 57.4 59.9 58.0
<§
N

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998

SOURCES: National Science Foundation, Division of Science Resources Studies, Academic Research and Development Expenditures: Fiscal Year 1997, NSF 99-336
(Arlington, VA: 1999); and Academic Research and Development Expenditures: Fiscal Year 1998 [Early Release Tables].
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R&D in U.S. Industry



Figure 12. Industrial R&D performance, by source of funds and character of work

Billions of constant 1992 dollars Source of funds (Millions of current dollars)
160
L / Source 1970 1980 1990 1995 1996 1997 1998 (prelim.)
140 Total 17,594 | 43,228 |109,727 | 132,103 | 144,667 | 157,539 | 169,180
120 I Industry | 10,288 | 30,476 | 81,602 | 108,652 |121,015 [ 133,611 | 145,016
| TotM ~ - Federal 7,306 | 12,752 28,125 ( 23,451 | 23,653 | 23,928 24,164
o / * Character of work (Millions of current dollars)
80 e Basic Applied
| '"Iﬁaﬂgtry Year Total R&D research research Development
60 form s 1985 84,239 2,862 18,255 63,122
F e 1986 87,823 4,047 19,759 64,017
40 [-iaemeenss e 1987 92,155 4,324 19,813 68,018
DL L - Federal "~ ~~-.__ 1988 97,015 4,500 20,748 71,767
S 1989 102,055 5,216 22,691 74,148
0 B 1990 109,727 5,128 24,785 79,814
e 1991 116,952 7,837 27,446 81,669
1975 1978 1981 1984 1987 1990 1993 1996 1998 1992 119110 7.002 26,168 85,940
NOTES: Data for 1998 are preliminary. Details may not add to totals because of rounding. 1993 117,400 6,919 24,686 85,796
SOURCE: National Science Foundation, Division of Science Resources Studies, Research 1994 119,595 7,017 23,490 89,088
and Development in Industry 1997, NSF 99-312 (Arlington, VA, 1999); Academic Research 1995 132,103 6,099 27,454 98,552
and Development Expenditures, Fiscal Year 1997, NSF 99-336 (Arlington, VA, 1999); Federal | 1996 144,667 8,207 29,241 107,218
Funds for Research and Development: Fiscal Years 1997, 1998, and 1999, NSF 99-333 1997 157,539 10,419 32,642 114,478
(Arlington, VA, 1999). 1998 169,180 13,595 30,572 125,013
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Figure 13. Industrial R&D performance, by sector

Billions of current dollars
140

120

Manufacturing industries
100

80

60

40 Foo=

20

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

(Millions of current dollars)

Sector 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 1998

Manufacturing industries 77,525 | 80,377 | 84,311 | 86,503 | 88,024 | 88,934 | 88,506 | 90,177 | 86,569 | 90,749 |100,067 | 111,864 121,025 | 120,401

Nonmanufacturing industries 6,714 ( 7,446 | 7,844 | 10,513 | 14,031 | 20,793 | 28,446 | 28,933 [ 30,831 | 28,846 | 32,036 | 32,803 36,514| 48,780

SOURCES: National Science Foundation, Division of Science Resources Studies, Research and Development in Industry: 1997, NSF 99-358 (Arlington, VA, 1999);
and Research and Development in Industry: 1998 [Early Release Tables].
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Figure 14. Share of industrial R&D funding, by source and industry: 1998
Industry

Aircraft & missiles Federal funds
Transportation equipment
Instruments

Engineering & management svcs.
Other non-manufacturers
Industry average

Other manufacturers
Electrical equipment
Chemicals

Business services
Wholesale & retail trade
Machinery

Drugs & medicines

0 10 20 30 40 50 60 70 80 90 100
Percent of total

NOTE: Company-funded R&D includes funds for industrial R&D performed within company facilities from all sources except the Federal government.

SOURCE: National Science Foundation, Division of Science Resources Studies, Research and Development in Industry: 1998 [Early Release Tables].
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Education of Scientists and Engineers



Figure 15. Bachelor’s degrees awarded in major science and engineering fields

Number
160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

Engineering

_——

Field 1989 1997
All fields (S&E and non-S&E) 1,030,171 | 1,186,589
Science and engineering, total 337,431 408,749
Physical sciences 17,329 19,730
Mathematical and computer sciences 46,277 37,844
Biological and agricultural sciences 45,744 82,727
Psychology 48,954 74,734
Social sciences 112,180 131,408
Engineering 66,947 62,306
Non-science and engineering, total 692,740 777,840

Physical sciences

1989 1990 1991 1992 1993 1994 1995 1996 1997

NOTE: Physical sciences include earth, atmospheric, and oceanographic
sciences, as well as physics, astronomy, and chemistry.
SOURCES: U.S. Department of Education, National Center for Education
Statistics: Integrated Postsecondary Education Data System Completions
Survey; tabulations by National Science Foundation, Division of Science

Resources Studies.
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Figure 16. Master’s degrees awarded in major science and engineering fields

Number
30,000
- — ==~ _ Field 1989 1997
L o= L -
- Engineering ~. All fields (S&E and non-S&E) 311,050 | 420954
25,000 =
————— - Science and engineering, total 70,333 86,697
i Physical sciences 5,708 5,579
20,000 Mathematical and computer sciences | 12,829 13,897
L Social sciences Biological and agricultural sciences 7,557 10,443
15000 Mﬁhﬁf{'ﬁ“ca.' &  lemmemmmmomomTTTEoees Psychology 8,652 14,442
' e pErEianass P i e Social sciences 11,857 16,466
Engineering 23,735 25,870
10,000 Non-science and engineering, total 240,717 334,257
B NOTE: Physical sciences include earth, atmospheric, and oceanographic
5000 sciences, as well as physics, astronomy, and chemistry.
’ Physical sciences SOURCES: U.S. Department of Education, National Center for Education
B Statistics: Integrated Postsecondary Education Data System Completions
) ) ) ) ) Survey; tabulations by National Science Foundation, Division of Science

0 | | | | _
1989 1990 1991 1992 1993 1994 1995 1996 1997  resources Studies.
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Figure 17. Doctorates awarded in major science and engineering fields

Number
7,000

6,000

5,000

4,000

3,000

2,000

1,000

_-- " - Field 1988 1998
Biological & - "

,,,,,,,, : g L api - All fields (S&E and non-S&E) 33,500 42,683

agricultural sciences ST T e Engineering

+ _-" T Science and engineering, total 20,932 27,272
- =T e Physical sciences 4,045 4,639

....... Physical sciences )

L e el B S LT Mathematics 749 1,177
----- PrIan - Computer sciences 515 923
Social sci - Biological and agricultural sciences 5,126 6,883

I Social sciences ——  _ _ oo e m—====—"

--------------- ST Psy-choIO_gy 3,074 3,681
Social sciences 3,236 4,050
I Engineering 4,187 5,919
Non-science and engineering, total 12,568 15,411
NOTE: Physical science includes earth, atmospheric, and oceanographic
sciences, as well as physics, astronomy and chemistry.

r Computer sciences SOURCE: National Science Foundation, Division of Science Resources
L L L L L L L L L L L Studies, Survey of Earned Doctorates.

1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998
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Figure 18. Full-time science/engineering graduate students in all institutions, by source of primary support

Percent of students
50
| 1998
40
30
(Number of students) L
Source of primary support 1990 1993 1995 1997 1998 20—
Total 265,399 | 294,030 | 287,223 | 280,708 | 279,517 |
Federal Government 52,501 | 60,393 59,408 | 56,840 | 56,148 10
Institutional support 115,864 | 120,899 | 120,417 | 119,267 | 118,815
Other outside support 24,765 | 24,971 | 23,926 | 23,081 | 24,169 3
Self-support 72,269 | 87,767 | 83,502 | 81,520 | 80,385 0
Federal Institutional ~ Other outside  Self-support
Government support support

SOURCE: National Science Foundation, Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science and Engineering.
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Figure 19. Full-time science/engineering graduate students in all institutions, by type of primary support

Percent of students
50
1998
40
30
(Number of students) i
Type of primary support 1990 1993 1995 1997 1998 20
Total 265,399 | 294,030 | 287,253 | 280,708 | 279,517
Fellowships and traineeships | 33,586 | 37,438 | 37,251 | 36,134 | 36,392
Research assistantships 77,342 | 86,202 | 85,347 | 83,143 | 83,183 10}
Teaching assistantships 62,597 | 64,792 | 63,164 | 62,309 | 62,127 -
Other types of support 91,874 | 105,598 | 101,491 | 99,122 | 97,815 0
Fellowshipsand ~ Research Teaching Other types

traineeships  assistantships assistantships  of support

SOURCE: National Science Foundation, Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science and Engineering.
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Figure 20. Foreign citizen representation in 1998 U.S. science and engineering graduate education
Ph.D. recipients Field Graduate enrollment

bermanent résider . o
Total science and engineering

femparary residen

Natural sciences

Math/computer sciences

Social sciences
and psychology

Engineering

100 90 80 70 60 50 40 30 20 10 O 0 10 20 30 40 50 60 70 80 90 100
Percent who are foreign citizens Percent who are temporary residents

NOTES: Natural sciences here include physical, earth, atmospheric, oceanographic, biological, and agricultural sciences. Social sciences here include psychology, sociology,

and other social sciences. Graduate student percentages are based on temporary residents only.

SOURCES: U.S. Department of Education, National Center for Education Statistics: Integrated Postsecondary Education Data System Completions Survey. National Science
Foundation, Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science and Engineering
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Working Scientists and Engineers




Figure 21. Employed scientists and engineers by broad occupation and highest degree: 1997

Number
1,000,000
- [ Bachelors [ Master's [ | Doctorate
750,000
500,000 {--
250,000 |-
0
Computer and Life and Physical and Social and
math scientists related scientists related scientists related scientists Engineers

SOURCES: National Science Foundation, Division of Science Resources Studies, 1997 Scientists and Engineers Statistical Data System (SESTAT)
integrated database.
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Figure 22. Distribution of employed scientists and engineers by race/ethnicity: 1997

White 83.9%

SOURCE: National Science Foundation, Division of Science
Resources Studies, 1997 Scientists and Engineers Statistical Data
System (SESTAT) integrated database.

American Indian/
Alaskan Native 0.3%

Asian/Pacific
Islander 7.0%

Hispanic 3.5%

Black 5.2%
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Figure 23. Scientists, engineers, and technicians (SETS) in services industries: 1997

Industry Scientists Engineers Technicians Total SETs

Total 80,100 162,600 278,600 521,300
Transportation 9,000 9,900 13,200 32,100
Communication 21,200 41,600 79,400 142,200
Electric, gas, and sanitary services 10,600 35,300 43,100 89,000
Wholesale trade—durable and nondurable goods 28,600 67,200 125,400 221,200
Retail 10,700 8,600 17,500 36,800

NOTE: The term “services industries” as used here denotes establishments engaged in wholesale and retail trade, transportation, communications, and utilities. Excluded
are educational services, state and local government, and other industries traditionally thought of as “services” industries — such as financial, insurance, real estate,
and legal services; entertainment; health services; social services; and hotels and other lodging places.

SOURCE: U.S. Bureau of Labor Statistics, Occupational Employment Statistics Survey.
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Figure 24. Proportion of women in the science and engineering workforce by broad occupation: 1997

All science and
engineering occupations

Computer and math scientists

Life and related scientists

Physical and related scientists
0 10 20

Social and related scientists

Engineers

30 40 50 60 70 80 90 100
Percent of total

SOURCE: National Science Foundation, Division of Science Resources Studies, 1997 Scientists and Engineers Statistical Data System
(SESTAT) integrated database.
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Figure 25. Proportion of minorities in the U.S. doctoral science and engineering

labor force, by field of doctorate: 1997

; Asian/Pacific - : American Indian/

Doctorate field Black Islander Hispanic Alaskan Native
Total science and engineering 2.3 133 2.3 0.3
Sciences 25 10.1 2.3 0.4
Mathematics 1.6 15.8 21 0.1
Computer sciences 15 29.0 2.4 0.1
Physical sciences 14 14.3 21 0.3
Life sciences 2.2 11.0 21 0.3
Social sciences 3.7 45 2.8 0.6
Engineering 1.4 28.8 1.9 0.1
Chemical engineering 11 26.8 1.6 0.0
Civil engineering 2.7 28.7 2.7 0.1
Electrical engineering 1.4 30.8 2.2 0.2
Industrial engineering 2.2 271.7 14 0.8

SOURCE: National Science Foundation; Division of Science Resources Studies, 1997 Survey of Doctorate Recipients.
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Public Attitudes Toward S&T



Figure 26. Assessment of scientific research

Percentage saying that the benefits of scientific research strongly outweigh the harmful results
100

F []1985 [ 1990 M 1995 [ ] 1997 B 1999
80

60

Total public Men Women Less than High school graduate College graduate
high school or some college
SOURCES: National Science Foundation, Division of Science Resources Studies, Survey of Public Attitudes Toward and Understanding of Science and Technology, 1999 (and
earlier years). J.D. Miller and L. Kimmel, Public Attitudes Toward Science and Technology, 1979-1999, Integrated Codebook (Chicago: International Center for the Advancement
of Scientific Literacy, Chicago Academy of Sciences, 1999); and unpublished tabulations.
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Figure 27. Percentage of the public who feel well informed about selected science-related
issues: 1999

Il Very well-informed
I Moderately well-informed

Environmental pollution

The use of nuclear energy
to generate electricity

Space exploration

New medical discoveries

Issues about new
scientific discoveries

The use of new inventions
and technologies

60 70 80 90 100
Percent of public

SOURCES: National Science Foundation, Division of Science Resources Studies, Survey of Public Attitudes Toward and Understanding of Science and
Technology, 1999. J.D. Miller and L. Kimmel, Public Attitudes Toward Science and Technology, 1979-1999, Integrated Codebook (Chicago: International
Center for the Advancement of Scientific Literacy, Chicago Academy of Sciences, 1999); and unpublished tabulations.
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Figure 28. Public use of selected information sources: 1999

News magazines ‘
(regularly)
Science magazines |

(1+/month)

Radio news ‘ ‘ |
(1+ hr/day)

Public library
(5 visits/yr)

Newspaper
(daily)

Science TV program ‘ ‘ ‘ ‘ |
(1+/month)

Science museum |
(1 visit/year)

TV news ‘ ‘ ‘ ‘ ‘ ‘ |
(1+ hr./day)

0 10 20 30 40 50 60 70 80 90 100
Percent of public
NOTE: 1+/month means at least once per month; etc.

SOURCES: National Science Foundation, Division of Science Resources Studies, Survey of Public Attitudes Toward and Understanding of Science and Technology, 1999.
J.D. Miller and L. Kimmel, Public Attitudes Toward Science and Technology, 1979-1999, Integrated Codebook (Chicago: International Center for the Advancement of
Scientific Literacy, Chicago Academy of Sciences, 1999); and unpublished tabulations.
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International S&T Trends



Figure 29. International economic comparisons

Index (U.S. = 100) Index (U.S. = 100) Index (U.S. = 100)
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NOTES: Country gross domestic products were determined with 1993 purchasing power parities using the Elteto-Koves-Szulc (EKS) aggregation method, which is the method
used by the Organisation for Economic Co-operation and Development (OECD) and EUROSTAT in their official statistics. German data are for the former West Germany only.
SOURCE: U.S. Department of Labor, Bureau of Labor Statistics, Office of Productivity and Technology, Comparative Real Gross Domestic Product Per Capita and Per Employed
Person, Fourteen Countries, 1960-1996 (Washington, DC: February 1998).

pocket data book 2000 « 38



Figure 30. National expenditures on R&D, for selected countries

(Billions of constant 1992 dollars)®

Year United States .Jalpanb Germany® France United Kingdom
1981 109.5 NA 234 16.6 17.3
1982 115.2 36.9 242 17.7 17.1
1983 1231 40.0 24.7 18.3 16.9
1984 134.8 435 255 19.5 17.6
1985 146.1 48.3 28.3 20.3 18.4
1986 149.3 49.0 29.1 20.6 19.3
1987 152.0 52.5 313 215 19.7
1988 155.5 56.6 324 225 20.3
1989 158.2 62.0 33.7 23.9 20.9
1990 162.4 67.3 34.1 254 21.3
1991 165.3 68.8 36.6 25.7 19.6
1992 165.2 69.2 36.8 26.4 20.6
1993 161.2 67.4 355 25.8 20.7
1994 160.7 66.4 355 252 20.7
1995 170.4 73.6 36.6 25.7 20.1
1996 179.4 77.9 36.4 25.4 20.4
1997 189.4 80.9 37.6 25.0 20.3
1998 201.6 NA 38.6 NA NA

NA = not available.

aConversions of foreign currencies to U.S. dollars are calculated
with purchasing power parity exchange rates.

PBreak in Japanese data series in 1996 and later years.
¢German data before 1991 are for West Germany.

SOURCES: National Science Foundation, Division of Science
Resources Studies, National Patterns of R&D Resources: 1998,
NSF 99-335 (Arlington, VA, 1999); and Organisation for
Economic Co-operation and Development, Main Science and
Technology Indicators (Paris, 1999).
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Figure 31. R&D as a percentage of GDP, for G-7 countries

Percent Percent
35 35
Total R&D/GDP | Nondefense R&D/GDP
3.0 Germany 30
ol S Japan __ --
L United States " EE -~ pal - L GerTf“‘.'.]X.....,.:j T=~._ Japan -

2.5 25

2.0 2.0

15

15

1.0 1.0

0.5 0.5

O i i i i i i i i i i
1981 1983 1985 1987 1989 1991 1993 1995

GDP = gross domestic product

i O i i i i i i i i i i
1998 1981 1983 1985 1987 1989 1991 1993 1995

1998

SOURCES: National Science Foundation, Division of Science Resources Studies, National Patterns of R&D Resources: 1998, NSF 99-335 (Arlington, VA, 1999); and
Organisation for Economic Co-operation and Development, Main Science and Technology Indicators (Paris, 1999).
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Figure 32. R&D expenditures by country, source, and performer: 1996-98

Percent Percent
100 100 -
Source of funds Performing sector
| [l ndustry [ | Government [ ] Other domestic [l Foreign |l ndustry [ | Government [ | Other domestic
80 80
60
40
20
0
United Japan Germany France  United Italy  Canada United Japan Germany France  United Italy  Canada
States Kingdom States Kingdom

NOTE: Foreign sources of funds are majority-owned affiliates of foreign firms. Foreign performers are included in the “industry” and “other domestic” performing sectors.
SOURCE: Organisation for Economic Co-operation and Development, unpublished tabulations.
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Figure 33. Government R&D support, by country and selected socioeconomic objective: 1997 or 1998

Percent
100

Q‘ Il Defense I Advancement of knowledge [] Health ] Energy I Industrial development ] All other
60

50
40
30
20

10

United States Japan Germany France United Kingdom Italy Canada

NOTES: Percentages may not add to 100 because of rounding. U.S. data are based on budget authority. Because of general university funds and slight differences in accounting
practices, the distribution of government budgets among socioeconomic objectives may not completely reflect the actual distribution of government-funded research in
particular fields. Japanese data are based on science and technology budget data, which include items other than R&D. Such items are a small proportion of the budget;
therefore, the data may still be used as an approximate indicator of relative government emphasis on R&D by objective.

SOURCES: National Science Foundation, Division of Science Resources Studies, Federal R&D Funding by Budget Function: Fiscal Years 1997-99 NSF 99-315 (Arlington, VA:
December 1998); Organisation for Economic Co-operation and Development, Main Science and Technology Indicators (Paris, 1999).
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Figure 34. Number of R&D scientists and engineers per 10,000 workers in the labor force, by country
Number per 10,000
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80
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20
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1990 1991 19

92 1993

1994 1995 1996 1997

SOURCES: National Science Foundation, Division of Science Resources Studies, Science & Engineering Indicators — 2000, NSB 00-01 (Arlington, VA, 2000); and Organisation for
Economic Co-operation and Development, Main Science and Technology Indicators (Paris, 1999).
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Figure 35. Scientists and engineers engaged in R&D, by country

(Thousands)
United United
Year France Italy Japan Kingdom States Germany
1979 72.9 46.4 291.2 NA 614.5 116.9
1980 74.9 47.0 303.2 NA 651.1 120.7
1981 85.5 52.1 311.0 127.0 683.2 124.7
1982 90.1 56.7 321.0 128.0 711.8 NA
1983 92.7 63.0 347.4 127.0 751.6 130.8 NA = not available
1984 98.2 62.0 3574 129.0 NA NA NOTES: Table includes all scientists and engineers (S&Es)
1985 102.3 63.8 380.3 131.0 801.9 143.6 engaged in R&D on a full-time equivalent (FTE) basis with the
1986 105.0 67.8 393.0 134.0 NA NA following exceptions: Japanese data include persons primarily
employed in R&D in the natural sciences and engineering; and
ety g o5 Hilals 150 s Le=lo the U.S. data are a mix of S&Es engaged in R&D on an FTE
1988 115.2 74.8 434.6 137.0 NA NA basis and counts of S&Es whose primary work activity is R&D.
1989 120.4 76.1 457.5 133.0 924.2 176.4
1990 123.9 779 477.9 133.0 NA NA As a result of ongoing improvements in methodology and
measurement, there are several major breaks in the continuity
1991 1298 75.2 4911 131.0 960.4 241.9 of the following time series: France (between 1980-81), United
1992 1417 74.4 511.4 134.0 NA 2343 Kingdom (between 1984-85), and the United States (between
1993 145.9 74.4 526.5 140.0 962.7 229.8 1983-85).
1994 1492 [ 5410 1460 NA NA SOURCES: National Science Foundation, Division of Science
1995 151.2 755 552.0 148.0 987.7 2311 Resources' Studies, Science & Engineer;ng Indicators — 2000,
1996 154.8 76.4 617.3 146.0 NA NA NSB 00-01 (Arlington, VA, 2000); and Organisation for
1997 NA NA 625.4 NA 1,114.1 NA Economic Co-operation and Development, Main Science and
Technology Indicators (Paris, 1999).
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Figure 36. INS permanent visas issued by S&E occupation

1998
Percent
(Thousands) 100
Total, all Mathematical o
immigrant Natural scientists and Social
Year S&Es Engineers | scientists | computer specialists | scientists 80
1988 11.0 8.1 12 1.2 0.5 L
1989 11.8 8.7 12 15 0.4
1990 126 9.3 1.2 16 05 60
1991 14.1 10.5 13 17 0.6 |
1992 22.9 15.6 2.8 3.4 11
1993 236 145 3.9 42 10 40
1994 17.2 10.7 31 2.8 0.7 |
1995 14.1 9.0 24 21 0.6
1996 19.4 11.6 37 33 08 20
1997 17.1 10.3 35 2.6 0.7 |
1998 135 7.9 25 25 0.6 —
o o . L Natural Mathematical Social Engineers
SOURCE: U.S. Immigration and Naturalization Service, administrative records. scientists scientists and scientists
computer
specialists
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Figure 37. Immigrant scientists and engineers admitted to the United States on permanent visas,
by fiscal year of admission and S&E occupation
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SOURCE: U.S. Immigration and Naturalization Service, administrative records.
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Figure 38. Distribution of the world’s scientific and technical articles in major journals,
by region/country: 1995-97
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Figure 39. U.S. patents granted, by nationality of inventor
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SOURCE:

Patent and Trademark Office, Patenting Trends in the United States, 1963-98 (Washington, DC: September 1999).
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Figure 40. U.S. trade balance in intellectual property

Royalties and fees in billions of U.S. dollars
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NOTE: Reflects royalties and fees paid for intellectual property transactions among firms. Affiliated companies are foreign affiliates of U.S. firms.

SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, Survey of Current Business, Vol. 78, No. 10 (October 1998).
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Figure 41. U.S. receipts and payments generated from the exchange of industrial processes
between unaffiliated companies, by selected regions and countries: 1997

All countries

European Union

[ U.S. receipts
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Germany
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Asia & the Pacific
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Central America

0 0.5 1.0 15 2.0 25 3.0 35
Billions of U.S. dollars

NOTE: Payments by U.S. to South Korea, and to Central and South America are less than 1 million.
SOURCE: U.S. Department of Commerce, Bureau of Economic Analysis, Survey of Current Business, Vol. 78, No. 10 (October 1998).
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